Neurotrophins and netrins require calcineurin/NFAT signaling to stimulate outgrowth of embryonic axons.
Axon outgrowth is the first step in the formation of neuronal connections, but the pathways that regulate axon extension are still poorly understood. We find that mice deficient in calcineurin-NFAT signaling have dramatic defects in axonal outgrowth, yet have little or no defect in neuronal differentiation or survival. In vitro, sensory and commissural neurons lacking calcineurin function or NFATc2, c3, and c4 are unable to respond to neurotrophins or netrin-1 with efficient axonal outgrowth. Neurotrophins and netrins stimulate calcineurin-dependent nuclear localization of NFATc4 and activation of NFAT-mediated gene transcription in cultured primary neurons. These data indicate that the ability of these embryonic axons to respond to growth factors with rapid outgrowth requires activation of calcineurin/NFAT signaling by these factors. The precise parsing of signals for elongation turning and survival could allow independent control of these processes during development.